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Background

Southern California is the gateway to goods entering the United States and a 

key population, economic, and social center.  The ability of goods and people 

to move efficiently within and through the region is of national and global 

economic importance.  In the next 25 years, regional container traffic will 

triple, aviation activity will double, and population will increase by five mil-

lion people.  

CHALLENGES 

The SCAG region’s success is partly based on its global positioning as a gateway 

to the United States for people and goods movements. Phenomenal growth 

has resulted from the strategic location of the region and a comprehensive 

network of airports, seaports and roadways. But the limits of these legacy 

systems have been reached. Southern California is challenged to cope with 

meeting the demands today and the needs of the future. Furthermore, these 

systems are not functioning in an environmentally sensitive manner.  Unless 

major mitigation efforts are undertaken, the expansion of capacity for these 

current systems will not only be difficult physically but will occur with great 

impact to quality of life and public health.

The critical challenges of the movement system are summarized as follows:

Goods Movement System: The SCAG region’s goods movement system 

serves as the gateway for goods entering and leaving the nation. Regional 

container traffic is expected to triple by the year 2030 with rapidly in-

creasing trade between North America and Asia.  The goods movement 

system must dramatically expand its capacity in order to handle this 

increase. The goods movement challenge is amplified by the shortage 

of available land for ground-area expansion around the San Pedro Ports 

complex. The goods movement challenge is further amplified by the 

immediate need for mitigation of the environmental and health effects 

of the existing surface transport system. Such mitigation is expected to 

constitute a major addition to the cost of expanding capacity.

Aviation System: The SCAG region aviation system is a major hub for 

domestic and international traffic, the majority of traffic being served by 

Los Angeles International Airport (LAX).  Regional air traffic is expected 

to double by the year 2030. The aviation system must expand the capac-

ity of its facilities in order to handle this increase.  The core of the avia-

tion challenge is the limited expansion capacity of LAX due to legally 

binding agreements with local stakeholders and limited available land 

for ground-area expansion.

Surface Transport System: The SCAG region’s surface transport system 

is characterized by congested highways with decreasing potential for 

further roadway expansion.  Increases to surface movements cannot be 

handled without major investment in new surface transportation infra-

structure. Although a significant amount of investment is being made to 

increase roadway capacity and provide more local transit options with 

light and heavy rail, the region as a whole remains unconnected with 

different activity centers functioning in an isolated manner.

The result of these challenges are manifested in increasing traffic conges-

tion, adverse ecological impacts (in the form of air and other pollution), and 

strain on its aviation system and goods movement capacity.  Inability to ad-

dress these issues will result in severe environmental, economic, social and 

health impacts. 

In addition, significant adverse community health and safety impacts are 

linked to air pollution from the Southern California goods movement system. 

Southern California’s residents exposure to emissions related to goods move-

ment and construction equipment (PM2.5) is more than 50% higher than the 

national average.  This exposure has been linked to premature deaths, hospi-

talizations, asthma and lower respiratory symptoms, and decreased produc-

tivity.  As goods movement activity increases, emissions and related adverse 

impacts will be further exacerbated.  
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THE SOLUTION

Successfully addressing the goods movement related challenges is crucial for 

the future of the region and the nation. The Southern California Association 

of Governments (SCAG), as the metropolitan planning organization for the 

six county region (Imperial, Los Angeles, Orange, Riverside, San Bernardino 

and Ventura), has been working for four decades with local governments, 

stakeholders, and partners to address these concerns. A plan is now emerg-

ing that has the potential to deal with these significant challenges at the re-

gional scale.  It is only at this level that the problems facing the Southern 

California can be addressed fully.  To address these challenges, SCAG has ad-

vanced a vision of a regional movement systems based on the introduction of 

a high speed, high performance, environmentally sensitive regional transport 

system (HSRT).

The plan is constructed on three core components:

Goods Movement / Logistics: Link the San Pedro Bay ports with an in-

land port facility via the high-speed, high-capacity link. This would pro-

vide capacity to handle containers relieving a major constraint to port 

expansion and facilitate efficient and environmentally sensitive goods 

handling in areas that have sufficient space outside of the urban areas. 

Aviation System: Create a direct and reliable link capable of connecting 

airports and urban centers. Continue use of LAX as a major hub and 

sharing demand with other regional airports such as Ontario Interna-

tional Airport (ONT), Palmdale Regional Airport (PMD) and San Bernar-

dino International Airport (SBD) based on a high-speed connection via 

the HSRT. This would enable a higher level of service for airport access 

and connecting passengers, improved operation of the aviation system 

for passengers and airborne cargo, and optimize investment in aviation 

system infrastructure.

Surface Transport System: Link urban activity centers throughout the 

region, serving the needs of commuters while reducing the number of 

private vehicles on the road mode. This would lead to reduced traffic 

congestion, enhanced accessibility between activity centers, as well as re-

duced air and noise pollution from automobiles. Additionally, enhanced 

accessibility at transit stations would enable intensification of land uses 

and thereby encourage more effective land use patterns.

Implementation and operation of the HSRT is being proposed on the basis 

of a business plan approach whereby it will be self financing based on the 

goods movement, aviation, and commuter operations. The net performance 

of the HSRT will be further bolstered by related development in real property. 

A business and institutional structure for the movement of goods, movement 

of people, and associated development patterns has been developed by SCAG 

to serve as the basis for implementation of the movement systems.

The results reached by SCAG’s business planning effort indicate that HSRT 

based systems goods and people movement can fulfill the objective of finan-

cial independence and feasibility. The essential parameters of the business 

plan are presented later in this Chapter. 

FEASIBILITY STUDIES

SCAG initiated the study of a HSRT system concept to determine the feasibili-

ty of connecting commercial airports and goods movement facilities through-

out the SCAG region with an integrated high-speed ground access system. 

The study establishes the logic of how a joint aviation, goods movement, and 

ground transportation system can function in a mutually beneficial manner 

to meet the challenges identified in these areas for the future. It is anticipated 

that there will be more demand, particularly in the area of goods movement, 

than the current transport systems would be able to handle. The HSRT system 

is not envisioned to replace or offset the use of current existing transportation 

systems but to capture the economic benefit to the region that would other-

wise be lost if nothing is done to address the problems. 

Technical specifications and costs have been derived from previous planning 

and engineering work completed by SCAG as part of the high-speed ground 

access studies performed for LAXPMD, LAX-South, Orangeline and the Maglev 
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Deployment Program Phase I and Phase II.  These studies helped to establish 

the feasibility of a high-speed regional system and costs that are used as the 

basis in this analysis. It is important to state that previous studies identified a 

range of technologies that can meet the performance characteristics of a HSRT 

system1.  The HSRT system concept maintains this perspective and focuses on 

the capability of a system to meet the performance requirements and to do it 

within the cost parameters established.

The strategic nexus of the HSRT concept is to address three core functions 

of moving passengers, connecting airports and moving goods, with a single 

system.  The system would operate high-speed trains that carry passengers 

and blend that service with trains carrying heavy freight.  In doing so, spare 

capacity on the system would be fully utilized and additional revenue can be 

generated to help pay for the system.  The initial system would consist of the 

following five segments:

IOS – Initial Operating Segment from West Los Angeles to Ontario Air-

port (ONT)

LAX – extension from West Los Angeles to Los Angeles International 

Airport (LAX)

SBD – extension from Ontario Airport (ONT) to San Bernardino Airport 

(SBD)

PMD – extension from Union Station (LAUPT) to Palmdale Airport 

(PMD)

PORTS – extension from IOS to the San Pedro Bay Ports Complex

The system builds on the IOS by connecting LAX with ONT airport along 

with activity centers at West Los Angeles, Downtown Los Angeles at Los Ange-

les Union Passenger Terminal (Union Station) and West Covina. From there, 

extensions are added to the San Pedro Bay Ports Complex out to inland port 

1 SCAG LAX-PMD High Speed Ground Access Study, Milestone 3 Routing Alignment and Tech-
nology Alternatives,

November 2000

facilities at Palmdale, San Bernardino or both. The system will become more 

viable as additional lines and greater regional connectivity is achieved.

Analysis indicates that the HSRT concept is financially feasible. Although the 

cost for the system is high, the potential revenue from the three core busi-

nesses of passenger transport, aviation and goods movement is expected to 

be sufficient to pay for O&M, capital costs and return on investment over 

time.  A business plan has been developed whereby the cost for the system is 

converted to the prices charged for passenger fare and container fees2. Com-

parison of the required charges show that the fares and fees compare favorably 

to today’s cost to travel and transport goods. It is expected that future costs to 

travel and transport goods in the region will rise significantly due to the need 

to enhance capacity and mitigate environmental impacts. If HSRT fares and 

fees are compared to this future cost, the results would be even more favorable 

for using the HSRT system.

A new legislative mechanism is available for the implementation of the HSRT 

system concept - Assembly Bill No. 1467 which authorizes the State of Califor-

nia Department of Transportation and regional transportation agencies to en-

ter into agreements with public-private entities to fund transportation projects 

that charge tolls or user fees. AB1467 allows the department, in cooperation 

with regional transportation agencies, to solicit proposal, accept unsolicited 

proposals, negotiate, and enter into comprehensive development agreements 

with public or private entities, or consortia thereof for transportation projects. 

This would be a vehicle for the implementation of the HSRT system. 

The institutional and implementation framework includes the follow-

ing five phases of:  Seeding, Institutional Response, Development, Initial 

Operating, and Final Operating Phase. Critical actions and funding are re-

quired in each phase. SCAG is currently in the seeding and institutional re-

sponse phase. As with all the phases, political support and championing is 

needed. This is especially the case in the current phase. Strong political will 

and leadership is needed to keep the concept alive and moving toward the 

development phase.  
2 Draft HSRT System Business Plan prepared for SCAG, IBI Group, April 23, 2007
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In summary, the concept to connect activity centers, commercial airports and 

goods movement facilities throughout the SCAG region with an integrated 

system is feasible. The HSRT system is an ambitious proposal that can hold 

significant promise in helping to address the capacity deficiency and environ-

mental concerns facing the region. There is an institutional mechanism for 

the implementation of the concept. The financial analysis indicates a sustain-

able system with a strong potential for return on investment. However, the 

concept will require strong public support to manage the risk associated with 

the project and attract the private sector capital needed to build the system.

The High-Speed Regional Transport 

(HSRT) Business Plan

The Southern California Association of Governments (SCAG) with the assis-

tance of IBI Group has advanced a plan that can add capacity through a fi-

nancially viable investment in logistics and surface transport technology that 

meets the environmental and health related performance requirements.

Preliminary engineering shows that transportation demand can be 

met by introducing a High Speed Regional Transport (HSRT) sys-

tem to handle container traffic, link regional airports, and serve 

commuting passengers.

Business planning indicates that HSRT deployment and operation can 

be achieved through a self financing, investment-backed private initia-

tive based on the system’s financial performance. 

Financial performance of the HSRT would be further bolstered by value 

added in related components such as transit oriented real property de-

velopment. The HSRT would be implemented by a private consortium 

within a legal/regulatory framework advanced by the public sector.

A legal, institutional, and regulatory framework has been developed to 

implement HSRT financing, system delivery, and operations. Legislation 

has been passed by the California legislature allowing direct negotia-

tions with private sector consortia to deliver and operate the HSRT. A 

Joint Powers Authority (JPA) agreement is currently in development be-

tween the Cities of Los Angeles, Ontario, West Covina, San Bernardino 

and SCAG. The purpose of the JPA is to create an authority to implement 

the project.

The following information summarizes the operating, financial, and environ-

mental performance of the HSRT system. Additionally, it details the legal/

institutional/regulatory framework within which a private consortium would 

contract with the public sector to deliver and operate the HSRT.

CORE EQUITY AND OPERATIONAL LEADERSHIP

Analyses carried out by SCAG and IBI Group indicate the potential success of 

the HSRT systems from an operational, financial, environmental, and institu-

tional perspective. The application of the HSRT is based on the movement of 

containers (logistics and systems technology) to and from the San Pedro ports 

as well as the applications of the HSRT infrastructure to serve aviation system 

users (connecting and airport access passengers) and regional commuter usage 

between urban centers.  Financial performance would be further bolstered by 

HSRT related real property development.

The work performed by SCAG and IBI Group indicates that the HSRT rep-

resents the opportunity for a mega-business venture in Southern California. 

This venture provides a very satisfactory return on equity within the context 

of long term growing and enhancing business performance.  Additionally, the 

opportunity exists to introduce the HSRT technology to additional transporta-

tion and logistics systems worldwide.

What is now required is core equity leadership that would invest in the HSRT 

system, including obtaining control of the HSRT technology, and a goods 

movement/logistics operator that could lead the deployment and operation 

of the HSRT. A consortium can be formed that could then negotiate directly 

with the public sector to finance, design, construct, and operate the HSRT and 

related businesses.
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THE HSRT SYSTEM

The HSRT is a fully elevated system built over existing public rights of way. 

It will be independent of roadway congestion and significantly enhance the 

capacity of existing transportation corridors to move people and goods in 

the region. The concept builds on the preliminary engineering and feasibility 

analysis completed by Lockheed Martin and IBI Group as part of the SCAG 

Maglev Deployment Program in 2006.

Exhibit 1 provides a picture of what the system may look like next to the 

freeway. A majority of the alignment will follow freeways, building within 

the freeway envelope while maintaining the existing travel lanes underneath. 

Columns will be used to support the guideway and look similar to existing 

freeway viaduct structures. The system will have the capability of moving 

both people and goods on the same guideway structure.

EXHIBIT 1 SIMULATION OF HSRT SYSTEM

Source:  IBI Group

The HSRT system comprises a long-term vision connecting the region’s ports, 

airports, and urban activity centers. The system can be constructed in mul-

tiple stages that can each be financially viable. The financial performance will 

be enhanced as the system is extended in connectivity throughout the region 

and the volume of users increases.  The core system will stretch initially be-

tween Los Angeles, San Bernardino and Riverside Counties. The HSRT system 

being proposed is shown in Exhibit 2.

Segments have been identified in different colors to help identify the pieces 

or phases of the project.
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EXHIBIT 2 SCAG REGION HSRT SYSTEM MAP

Source:  
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The initial operating segment (IOS) identified in red will be the first seg-

ment to be constructed. The IOS connects spans from West Los Angeles 

to Ontario Airport.

The Los Angeles International Airport (LAX) segment is identified in 

purple connects LAX to the IOS through a connection with West LA.

The segment going to Palmdale (PMD) is in orange. This segment con-

nects areas in the North Los Angeles County with the IOS.

San Bernardino (SBD) is in green. This segment extends from the IOS to 

the San Bernardino and Riverside County areas.

San Pedro Ports (PORTS) segment is shown in light blue and connects 

the ports with the IOS.

CORE COMPONENTS

HSRT BASED GOODS MOVEMENT /  LOGISTICS

HSRT container movement system will be to provide a high capacity, fast, ef-

ficient and environmentally sensitive method of moving the containers from 

the San Pedro Ports to an inland port facility in Palmdale and San Bernardino. 

The purpose of the inland port facilities is to augment the capacity and ef-

ficiency of the constrained operations in the limited San Pedro Ports complex. 

The HSRT system would provide a high-speed, high-capacity link without 

the environmental impacts of current goods movement options of trucks 

and trains.

The HSRT container movement system is capable of moving over 18,700 con-

tainer trips per day, over 6.8 million container trips annually on a guideway 

infrastructure shared with the passenger system. Cargo trains will be a version 

of the passenger train designed specifically to handle cargo containers. Service 

will be interlaced between passenger intervals, effectively utilizing the avail-

able capacity of the system between passenger trains.

EXHIBIT 4 HSRT CONTAINER TRAIN

The HSRT container movement system serves to add capacity to the goods 

movement system without directly competing with the existing truck and 

rail freight operators. The HSRT market segment would be ex-regional traffic 

(beyond the rocky mountains) that could effectively be served by an inland 

port facility.

The HSRT system is aimed to capture market share beyond the capacity of the 

existing goods movement system. Introduction of the HSRT is envisioned in 

a context of an expanded Alameda Corridor and expanded truckway infra-

structure. This has been the subject of extensive work which has been detailed 

elsewhere and can be made available.

It is important to note that the cost of environmental mitigation with the 

HSRT is built in to the essential technology. Much work regarding expanding 

capacity to the existing road and rail infrastructure as been already carried 

out. Further work is needed to assess the full cost of environmental and health 

related mitigation.
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AVIATION TRAVELERS

Today, Los Angeles Airport (LAX) serves as the prime regional hub serving 61 

million annual passengers (MAP) in 2005. LAX currently serves 98.7% of all 

international air traffic in the region, over 60% domestic traffic, and 75% of 

all cargo traffic. Regional air traffic will more than double to 170 MAP by the 

year 2030. As air traffic volumes increase, LAX will not be able to serve as the 

sole prime hub.

Legally binding agreements with local land owners limit LAX expansion 

to 78 MAP.

The location of LAX within the main urban center makes acquisition of 

land, additional terminal facilities and runways in built-up urban areas 

prohibitively expensive. In contrast with LAX, other regional airports 

have underutilized terminal facilities, runways, and land for expansion.

Passenger and goods movements to and from LAX suffer from severe 

ground access problems which can not be substantially solved by ex-

panding the highway infrastructure around the airport.

Of necessity, other regional airports must be engaged to handle the increase 

in air traffic. Allocating air traffic throughout the region makes surface con-

nectivity between airports necessary as no single hub will be handling the 

required mix of domestic and international flights. A fundamental strategy to 

connect the airports is therefore required. 

This HSRT would optimally provide the required airport connectivity. A high-

speed link between regional airports would allow otherwise independent air-

ports to operate conceptually as single airport system with multiple remote 

terminals. The HSRT would enhance airport access and connections between 

regional airports by allowing passengers to bypass the congested highway net-

work. It is envisioned that the HSRT would serve as the basis for a regional 

airport system and aviation system users would become a key component of 

HSRT passenger ridership.

Table 4 summarizes the level of aviation ridership forecasted for HSRT for each 

phase of the system. Representative horizon years are presented as ridership 

levels are expected to grow.

TABLE 4 AIRPORT ACCESS AND CONNECTING PASSENGER HSRT DAILY 

RIDERSHIP FORECAST

Alignment
Airport Related HSRT Daily Ridership Volumes

Year 2014 Year 2025 Year 2040

IOS 6.9T 9.2T 11.3T

IOS+LAX 20.5T 27.4T 33.7T

IOS+LAX+PMD 30.2T 40.2T 49.6T

IOS+LAX+SBD 24.3T 32.3T 39.9T

IOS+LAX+PMD+SBD 33.8T 45.1T 55.5T

T- Thousands

Results indicate that airport activity on HSRT due to passenger access to air-

ports and connecting between airports can amount to 24% of the total pas-

senger activity on the system. As such, aviation system users make up a major 

component of HSRT passenger ridership revenue.

In addition to passengers paying for their usage of the HSRT, it is equitable and 

reasonable that the airport authorities and the airlines make a contribution to 

the HSRT. The contribution is based on the fact that the HSRT based aviation 

system makes possible growth in regional air traffic and allows for optimiza-

tion of the existing airport facilities.

PASSENGERS TRANSPORT

The SCAG region (particularly Los Angles and Orange Counties) regularly 

ranks as the most congested metropolitan region in the nation. The typical 

traveler in Los Angeles and Orange County experience 93 hours of delay, the 

highest among major metropolitan areas. A traveler in Riverside and San Ber-

nardino Counties experiences a total of 55 hours of delay, the 9th highest. The 

total cost incurred due to congestion in the SCAG region was $12 billion in 

2003, significantly higher than any other metropolitan region. Because the re-
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gion’s highway system is already functioning at near full capacity, expanding 

the highway infrastructure is unlikely to provide relief from congestion. Ad-

ditionally, automobile related emissions are a major contributor to Southern 

California’s growing environmental crisis. An environmentally sound solu-

tion to the surface transport crisis is therefore required.

The HSRT people movement system would effectively serve regional commut-

ers. Linking the widely dispersed urban centers by rapid transit, the HSRT 

would: markedly reduce travel times, enhance accessibility, reduce traffic 

congestion, reduce air and noise pollution, reduce economic losses caused by 

delay, and enhance urban areas through increased interaction between urban 

centers. Analysis indicates that HSRT could serve 5 to 10% of the travel in the 

corridors that have an alignment.

The ridership forecast for HSRT is summarized in Table 5. Daily forecasts are 

shown for horizon years 2014, 2025 and 2040 as ridership levels are expected 

to grow over time.

TABLE 5 HSRT DAILY RIDERSHIP FORECAST

Alignment
Total HSRT Daily Ridership Volumes

Year 2014 Year 2025 Year 2040

IOS 49.2T 65.6T 80.8T

IOS+LAX 86.2T 115.0T 141.6T

IOS+LAX+PMD 153.8T 205.1T 252.6T

IOS+LAX+SBD 99.9T 133.1T 164.0T

IOS+LAX+PMD+SBD 167.3T 223.1T 274.9T

T- Thousands

PHASING

HSRT deployment can be completed in independent phases. An initial net-

work of a limited number of sections can be independently viable. Value is 

maximized as the system is extended and usage maximized. A review of the 

phasing and HSRT route segments is presented below.

INIT IAL OPERATING SEGMENT ( IOS)

The initial operating segment (IOS) is approximately 54 miles long and con-

nects West Los Angeles to Ontario, with stations in West Los Angeles, Los 

Angeles Union Pacific Terminal (LAUPT or Union Station), West Covina, and 

Ontario Airport. The IOS also includes a maintenance facility at each end of 

the alignment. The Ontario maintenance facility would include the opera-

tions and control center, and handle primary maintenance and commission-

ing of the trains. The West Los Angeles facility would handle smaller mainte-

nance and repair items. The total travel time between the West Los Angeles 

and Ontario Airport stations is forecast to be 33 minutes, with an average 

speed of about 100 mph including station dwell times. The top speed along 

the alignment is 250 mph, reached between the West Covina and Ontario 

Airport stations.

LOS ANGELES INTERNATIONAL AIRPORT (LAX)  SEGMENT

This segment of the system would connect the West L.A. station to a station 

at LAX. The elevated

guideway would run along the I-405 freeway and add about eight miles to the 

length of the HSRT system. 

The connection would generate ridership from passengers traveling to and 

from LAX, and would provide connecting passenger access between LAX 

and ONT. The connection time between LAX and ONT will be less than 

40 minutes.

PALMDALE (PMD) SEGMENT

The Palmdale segment would add three stations and about 70 miles to the 

HSRT alignment. The line would begin at the Los Angeles Union Pacific Ter-

minal (LAUPT or Union Station) and travel along the I-5 freeway to a station 

in Burbank near Bob Hope International (BUR) airport. The alignment would 

continue along the I-5 to a station in Santa Clarita, and then follow the An-
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telope Valley Freeway (SR-14) to a station at PMD. The Palmdale extension 

would provide service to northern Los Angeles County and would generate 

significant ridership and light freight volume. Travel time from LAX to PMD 

on the HSRT system is forecast to be about 65 minutes.

SAN BERNARDINO AIRPORT (SBD)  SEGMENT

The San Bernardino component would begin at the east end of the IOS align-

ment, and travel 19 miles along the I-10 freeway from the ONT station to a 

station at SBD. Access to SBD would extend passenger and light freight service 

into the Inland Empire, and combined with the LAX extension it would pro-

vide connecting passenger access between LAX, ONT, and SBD. Peak period 

travel time between LAX and SBD in the year 2030 is forecast to be about 

two and a half hours on the existing roadway network, or 52 minutes on the 

HSRT system.

SAN PEDRO PORTS SEGMENT (PORTS)

The connection to the San Pedro Ports Complex would begin near dock at the 

ports and join up with the IOS at a point just east of LAUPT. This alignment 

runs north-south and is assumed to follow a route parallel to the I-710/Alame-

da Corridor. This segment is envisioned to provide heavy freight service only 

to maximize the capacity of the system to handle goods movement. Inland 

port facilities in Palmdale and San Bernardino are assumed to be in place for 

the system to connect to. Once it joins up with the IOS and other segments, 

the freight-only service will be interlaced between passenger service.

SYSTEM COSTS

System costs have been identified based on preliminary engineering analy-

sis. The costs consist of capital cost for the building of the infrastructure and 

ongoing operations and maintenance (O&M) costs. The following discussion 

summarizes the cumulative costs for the HSRT system as each phase of the 

project is built. Cost is identified by phase to test each stage of the system. The 

test of viability is to see how the system performs as it grows and connects 

the region.

CAPITAL COST

The HSRT capital cost estimate includes the design, materials, and construction 

of the guideway, substructures, sound walls, retaining walls, station facilities, 

maintenance and operations facilities, communications, power substations, 

HSRT trains, right of way (ROW), roadway improvements, utility relocation, 

and traffic control during construction. The cost estimate also includes pro-

gram implementation costs, environmental impact mitigation, and contin-

gencies for management, construction, and mitigation.

The total capital cost estimates for each alignment are listed in Table 1.

TABLE 1 CAPITAL COST

Alignment Capital Cost

IOS $7,811 M

IOS + LAX $8,959 M

IOS + LAX + PMD $17,413 M

IOS + LAX + SBD $10,996 M

IOS + LAX + PMD + SBD $19,450 M

IOS + LAX + PMD + PORTS $25,439 M

IOS + LAX + SBD + PORTS $19,023 M

IOS + LAX + SBD + PORTS + PMD $27,476 M

IOS + LAX + PMD + PORTS + SBD $27,476 M

Total System costs , M - million

OPERATIONS AND MAINTENANCE (O&M)

The O&M cost estimate includes maintenance materials, energy consump-

tion, and labor for maintenance of way, vehicle maintenance, marketing, 

ticketing, station services, administrative tasks, and management. The annual 

O&M cost estimates for each alignment are listed in Table 2.



H I G H - S P E E D  R E G I O N A L  T R A N S P O R T  R E P O R T  11

TABLE 2 XXXXXXX

Alignment Capital Cost

IOS $73.4 M

IOS + LAX $84.3 M

IOS + LAX + PMD $173.0 M

IOS + LAX + SBD $110.1 M

IOS + LAX + PMD + SBD $198.8 M

IOS + LAX + PMD + PORTS $384.1 M

IOS + LAX + SBD + PORTS $295.8 M

IOS + LAX + SBD + PORTS + PMD* $511.1 M

IOS + LAX + PMD + PORTS + SBD* $597.6 M

Total System O&M costs , M - million 
*Inland Port connection in SBD and PMD, resulting difference in O&M due to assumed 
traffic to each location

CONTINGENCIES, PROGRAM IMPLEMENTATION AND 

ENVIRONMENTAL MITIGATION COSTS

It is important to note that the capital cost estimates include design and con-

struction contingencies, program implementation costs and environmental 

mitigation costs. The estimates are a percentage of the overall cost estimate 

and are based on the industry standard for projects in the early stages of defi-

nition. Table 3 identifies the cost category and the corresponding contingen-

cies used in the capital cost estimate.

TABLE 3 PROJECT CONTINGENCIES

Item
Design / 

Construction
Program 

Implementation

Environmental 
Impact 

Mitigation

Guideway 10% 30% 3%

Structures/Foundation/
Tunnel

25% 30% 3%

Stations/Maintenance 
Facilities

25% 30% 3%

Communications/Signal/
Power

25% 30% 3%

Vehicles* 10% 5% 0%

Right of Way 0% 0% 0%

Roadway/Utility/Traffic 
Control

25% 30% 3%

*The cost estimates used are those provided by Transrapid for Maglev freight vehicles. It is likely that the true cost of vehicle acquisition 

will be lower than estimated as maglev technology becomes more widely used. Additionally, other technologies can be expected to 

respond to a performance specification approach to bidding, thereby driving down the price through competition.

DESIGN AND CONSTRUCTION CONTINGENCY

A design contingency is included to account for unforeseen items or quan-

tity fluctuations and variances in unit costs. The design contingency reflects 

the degree of risk associated with the level of engineering data available and 

design completion achieved for the various design elements. A construction 

contingency is also included to cover the cost of changes in scope or changed 

conditions that occur during construction. Typically a contingency of 25% is 

applied uniformly to all facilities and system costs.

The exceptions are the components that are to be manufactured in a con-

trol environment where unforeseen issues are less likely to occur. The guide-

way and vehicles are two such items. Their contingency has been reduced to 

10%.
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PROGRAM IMPLEMENTATION

Program implementation contingency covers the costs that will be expended 

in the course of building the project. They are comprised of eight components 

and amount to a total of 30%. The individual components are listed below.

Program Design and Management

Preliminary Engineering and Environmental Review

Final Design

Construction and procurement Management

Agency Costs

Agency Coordination

Risk Management

Testing and Pre-Revenue Operations

ENVIRONMENTAL IMPACT MITIGATION

Environmental impact mitigation can include a variety of costs such as traf-

fic, noise and visual impact mitigation, landscaping and aesthetic treatments. 

Based on recent experience with similar capital projects in Southern Califor-

nia, these costs are assumed to be approximately 3% of construction costs.

 F INANCIAL PERFORMANCE

The business plan approach for HSRT financing examines the ability of the 

system to pay for both operations and maintenance costs and the capital costs 

to build the system. The approach used in this analysis is to identify the pas-

senger fares and the freight fees that would be needed to cover different rates 

of return on the investment. A range of internal rates of return (IRR) are exam-

ined that varies from 5% to 11%.

The focus of the examination is on the alignments that address the three com-

ponents of aviation, goods movement and passenger transport needs of the 

region. Depending on the scenario, up to four airports are connected: LAX, 

ONT, PMD and SBD. The San Pedro Ports complex is connected with inland 

port facilities assumed in Palmdale, San Bernardino or both.

It is important to note that for the freight scenarios, it is assumed that the pas-

senger system is in place and paid for by the passenger fares. The freight fees 

would cover the additional cost of building and operating an exclusive freight 

segment from LAUPT to the San Pedro Ports Complex, an extension of the 

system to the inland ports, and the cost of the freight trains. Both ridership 

fares and freight fees are in current day dollars.

PASSENGER AND FREIGHT SCENARIOS

Four alternatives are examined in the following summary. The alternative 

alignments correspond to the following:

IOS+LAX+SBD+PORTS

IOS+LAX+PMD+PORTS

IOS+LAX+SBD+PORTS+PMD

IOS+LAX+PMD+PORTS+SBD

IOS+LAX+SBD+PORTS correspond to the system that connects to a single in-

land port in San Bernardino from the San Pedro Ports. The service has the 

capacity to move 4.6 million container trips/year interlaced over passenger 

service to San Bernardino. Containers are assumed to be standard 40 foot long 

units. The passenger fare and freight fee needed to cover the different IRR is 

presented in Table 6 for this scenario.
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TABLE 6 IOS+LAX+SBD+PORTS PASSENGER AND FREIGHT FEES FOR 

VARIOUS VALUES OF IRR

IRR CPV
Average Passen-

ger Fare
Freight Fee

5% $23,571 M $17.57 $306.92

7% $22,817 M $21.33 $351.94

9% $22,256 M $25.36 $399.02

11% $21,830 M $29.60 $447.40

M - Millions
Note: IRR – internal rate of return. The discount rate that corresponds to NPV = 0.

CPV – cost present value. The summation of the capital cost and discounted annual O&M costs over the 26 year time period.

NPV – net present value. The sum of the discounted costs and benefits over the 26 year horizon.

Freight Fee – fee charged for round trip transport of a 40-foot container between the San Pedro Ports Complex and a freight facility 

located in Colton near the San Bernardino Airport.

IOS+LAX+PMD+PORTS correspond to the system that connects to a single 

inland port in Palmdale from the San Pedro Ports. The service has the capacity 

to move 4.6 million container trips/year interlaced over passenger service to 

Palmdale. Containers are assumed to be standard 40 foot long units. Table 7 

summarizes the results for this scenario.

TABLE 7 IOS+LAX+PMD+PORTS PASSENGER AND FREIGHT FEES FOR 

VARIOUS VALUES OF IRR 

IRR CPV
Average Passen-

ger Fare
Freight Fee

5% $31,345 M $18.39 $317.84

7% $30,366 M $22.26 $362.90

9% $29,637 M $26.41 $410.02

11% $29,084 M $30.77 $458.40

M - Millions

Note:

IRR – internal rate of return. The discount rate that corresponds to NPV = 0.

CPV – cost present value. The summation of the capital cost and discounted annual O&M costs over the 26 year time period.

NPV – net present value. The sum of the discounted costs and benefits over the 26 year horizon.

Freight Fee – fee charged for round trip transport of a 40-foot container between the San Pedro Ports Complex and a freight facility 

located near the Palmdale Airport.

IOS+LAX+SBD+PORTS+PMD assume that two inland port facilities will be in 

operation with the primary facility in San Bernardino and a secondary facility 

in Palmdale. The operation would fully utilize the capacity of the freight-

only San Pedro Ports segment of the HSRT system. The line connecting to 

the San Bernardino inland port would carry 4.6 million container trips/

year. The secondary line would carry 2.2 million container trips/year to 

Palmdale. Differences in the freight fees between SBD and PMD are based 

on trip distances between the two locations and the port. This approach is 

used to facilitate comparison with current trucking costs, which vary based on 

the destination.

TABLE 8 IOS+LAX+SBD(4.6M)+PMD(2.2M)+PORTS FEES FOR VARIOUS 

IRR

IRR CPV
Average 

Passenger 
Fare

Freight Fee

PMD SBD

5% $35,334 M $18.95 $264.10 $234.54

7% $34,031 M $22.90 $297.00 $263.76

9% $33,062 M $27.16 $331.42 $294.32

11% $32,325 M $31.64 $366.74 $325.68

M - Millions

Note:

IRR – internal rate of return. The discount rate that corresponds to NPV = 0.

CPV – cost present value. The summation of the capital cost and discounted annual O&M costs over the 26 year time period.

NPV – net present value. The sum of the discounted costs and benefits over the 26 year horizon.

Freight Fee – fee charged for round trip transport of a 40-foot container between the San Pedro Ports Complex and a freight facility 

located near the Palmdale Airport.PMD fee charged for round trip transport of a 40-foot container between the San Pedro Ports Complex 

and a freight facility located near the Palmdale Airport. SBD fee charged for round trip transport of a 40-foot container between the San 

Pedro Ports Complex and a freight facility located near the San Bernardino Airport.

IOS+LAX+PMD+PORTS+SBD assume that two inland port facilities will be in 

operation with the primary facility in Palmdale and a secondary facility in San 

Bernardino. The operation would fully utilize the capacity of the freight-only 
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San Pedro Ports segment of the HSRT system. The line connecting to the Palm-

dale inland port would carry 4.6 million container trips/year. The secondary 

line would carry 2.2 million container trips/year to San Bernardino. Differ-

ences in the freight fees between PMD and SBD are based on trip distances 

between the two locations and the port.

TABLE 9 IOS+LAX+PMD(4.6M)+SBD(2.2M)+PORTS FEES FOR 

VARIOUS IRR

IRR CPV
Average 

Passenger 
Fare

Freight Fee

PMD SBD

5% $36,665 M $18.92 $279.66 $248.34

7% $35,141 M $22.90 $311.22 $276.38

9% $34,008 M $27.16 $344.24 $305.72

11% $33,146 M $31.64 $378.12 $335.80

M - Millions

FINANCIAL CONSIDERATIONS

TRUE CONTAINER REVENUE POTENTIAL

The rangeS of fees presented in the previous section are of the same order of 

magnitude of current drayage charges to Palmdale and San Bernardino, but 

somewhat higher depending on the internal rate of return. In the future, how-

ever, the price to move a container is expected to increase dramatically.

In order to handle the increased capacity, major investments in truck infra-

structure are required (on the order of ten billion dollars for new truckways 

and related infrastructure). The cost of this infrastructure will, of necessity, be 

capitalized into the price of moving a container.

Besides the increases to capacity, major environmental and health related 

mitigation will be mandated by law. The cost of this mitigation will similarly 

be capitalized into the costs of expanding the infrastructure and ultimately 

into the price of moving containers.

While truck pricing will, of necessity, increase to cover the cost of this new 

infrastructure, the HSRT business parameters discussed above include the full 

cost of infrastructure including near-zero emissions.

Because rates for container movement by truck will increase dramatically, 

HSRT will become more cost competitive and provide room for increasing 

its rates.

USEFUL LIFE OF THE SYSTEM

The analysis presented above uses a uses a horizon of 26 years. The useful 

life of the system (particularly the right-of-way and the infrastructure) is in 

fact greater than 26 years. Extending the analysis to represent the true useful 

life of the system improves its financial performance. Longer amortization 

periods of 40 or 60 years enable a decrease in passenger fares from 6% to 26% 

and freight fees from 3% to 17% depending on the IRR objective. The signifi-

cance of the change is greatest in the amortization of 40 years as compared 

to 26. These reductions in passenger fares and freight fees will in turn make 

the HSRT more attractive to users and produce more overall revenue. The 

alignment IOS+LAX+SBD(4.6M)+PMD(2.2M) as presented in Table 8 above 

is used as a representative example of the effect of the longer horizon on 

CPV and fees.
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26-YEAR HORIZON: IOS+LAX+SBD(4.6M)+PMD(2.2M)+PORTS FEES FOR 

VARIOUS IRR

IRR CPV
Average 

Passenger 
Fare

Freight Fee

PMD SBD

5% $35,334 M $18.92 $264.10 $234.54

7% $34,031 M $22.90 $297.00 $263.76

9% $33,062 M $27.16 $331.42 $294.32

11% $32,325 M $31.64 $366.74 $325.68

M - Millions

40-YEAR HORIZON: IOS+LAX+SBD(4.6M)+PMD(2.2M)+PORTS FEES FOR 

VARIOUS IRR

IRR CPV
Average 

Passenger 
Fare

Freight Fee

PMD SBD

5% $36,757 M $15.52 $238.80 $212.10

7% $34,801 M $19.96 $276.16 $245.26

9% $33,485 M $24.75 $314.96 $279.70

11% $32,562 M $29.72 $354.24 $314.60

M - Millions

60-YEAR HORIZON: IOS+LAX+SBD(4.6M)+PMD(2.2M)+PORTS FEES FOR 

VARIOUS IRR

IRR CPV
Average 

Passenger 
Fare

Freight Fee

PMD SBD

5% $37,661 M $13.96 $226.32 $201.00

7% $35,162 M $18.84 $276.86 $237.88

9% $33,634 M $24.00 $309.76 $275.10

11% $32,625 M $29.25 $351.18 $311.88

M - Millions

It should be noted that while the CPV increases marginally over the longer 

horizons, freight fees are significantly reduced.

OTHER FINANCIAL CONSIDERATIONS

There are considerations that have not been taken into account when calcu-

lating the system performance

and financial requirements. However, it is believed that the considerations 

presented below will

significantly increase the performance and profitability of the HSRT system. 

These are summarized as:

The first two phases of the freight system have excess capacity on both 

shared lines (to Palmdale and San Bernardino). This provides for ad-

dition of capacity with proportionately lower capital investment and, 

therefore, enhanced profitability of subsequent phases

Operating Cost Phasing: For purposes of simplification of the above 

analysis, a constant figure for operating and maintenance costs based 

on operation of the HSRT at full capacity was used. In truth, operating 

costs would be lower until the HSRT container system is operating at full 

capacity. This offers additional savings that will add to the profitability 

of the system.

Aviation System Contribution: The regional aviation system should 

make a contribution to the HSRT capital requirements in proportion 

to percent usage of the HSRT and cost savings achieved as detailed in 

the previous section. Analysis has identified approximately a 24% usage. 

The estimated aviation system contribution could range between one 

and four billion dollars. This could either reduce the CPV of the costs 

allowing for reduction of fees or alternatively enhance the internal rate 

of return by maintaining the same fee level. Using the 11% IRR for the 

26 year horizon as representative, CPV could be reduced from $32.3M 

to a range of $28.3 to 31.3M. Alternatively, IRR could be improved from 

11% to a range of 11.3% to 12.36%. These results are further bolstered 

if longer horizon years are used and a contribution from related value 

capture is considered.
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Related Development Value Capture Potential: The enhanced accessibil-

ity created by HSRT will increase land values and result in intensification 

of density and allow more effective land use planning consistent with 

the SCAG Compass 2% strategy. Significant value capture opportunities 

are expected for the system. The potential is estimated to add one to two 

billion dollars to the profitability of the HSRT system. This could either 

reduce the CPV of the costs allowing for a reduction of fees, as discussed 

above, or alternatively enhance the internal rate of return by maintain-

ing the same fee level. Using the 11% IRR for the 26 year horizon as 

representative, CPV could be reduced from $32.3M to a range of $30.3 

to 31.3M. Alternatively, IRR could be improved from 11% to a range of 

11.3% to 11.6%. These results are further bolstered if longer horizon 

years are used and combined with an aviation contribution.

Public Sources of Funds: Public subsidies are not necessary to for the 

system to be financially self-sustaining. However, HSRT environmental 

capabilities and capacity enhancements of the system, provide a major 

public benefit. As such, there is a policy basis for the public sector to 

assist by helping to reduce the level of risk assumed by the system pro-

ponent. Lowering the degree of risk assumed by the system proponent 

correspondingly lowers the required rates of return on equity and permit 

lower fees to be charged HSRT users. Public participation could therefore 

help to encourage use of an environmentally sound technology while 

simultaneously reducing the passenger fares and freight fees. Lowering 

user fees would not only increase competitiveness of the technology 

and its ultimate profitability, but would increase the percentage use of 

the environmentally sound technology which is a fundamental public 

benefit. This public assistance could take the form of pre-TIFIA loans, 

environmental mitigation funds, FTA New Starts and other loan/grant 

funding mechanisms intended for infrastructure and environmental 

mitigation enhancements.

Given the additional considerations, the likely result will be a system that can 

cover the operations and maintenance costs and over time repay the capital at 

a rate of return higher than 5% on money invested. In addition, several other 

points must be noted.

RISK ASSESSMENT

TECHNOLOGY

The success of the HSRT business venture hinges on the operational per-

formance of the HSRT technology on a cost competitive basis and the 

ability of the system to capture the market forecasted for the system.

HSRT Passenger System: A number of high-speed rail and maglev sys-

tems exist around the world demonstrating the capabilities of high-

speed transport to connect activity centers. High speed rail has been in 

operation in Japan since 1964 and France in 1967. The first commercial 

maglev service has been in operation in Shanghai, China since 2003. 

These systems have demonstrated the ability to carry passengers very 

quickly and in a safe and efficient manner. Implementation of such a 

system in the California will further demonstrate the capabilities and 

reduce the technology risk.

A number of high-speed rail and maglev systems exist around the world 

and connect to airports, demonstrating the effectiveness of such systems 

and integration with airports. Examples include Flytoget in Norway, TGV 

in France, Heathrow Express in England, Shanghai Airport Connection 

in China among others. These systems have proven the ability to link 

airports and rail systems into a seamless operation. Implementation of 

such a system in the United States will further demonstrate the capabili-

ties and reduce the risk.

HSRT Goods Movement System: A demonstration project that utilizes 

the HSRT concept to move freight containers will further reduce the risk 

associated with the proposal. Currently the Ports of Long Beach and Los 

Angeles are exploring the implementation of such a project to connect 

their pier areas with their near-dock facilities. Implementation of such a 

system will demonstrate the capabilities and reduce the risk.
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RELATIVE RISK

Goods Movement: Major expansion of the region’s goods movement 

handling capacity is required to meet the increase in cargo traffic. 

Growth in cargo traffic will outpace the capacity of the existing systems. 

Without such expansion, the system will suffer increasing inefficiencies 

and lead to deterioration of the business environment of the business 

and the nation.. HSRT goods movement system can be a strategic ele-

ment in providing the increased capacity in conjunction with expanded 

truck and rail systems. Additionally, as the region moves to higher goods 

movement activity, the environmental mitigation requirements will also 

significantly increase. This will significantly raise the cost of using the 

traditional rail and road networks and enhance the competitiveness of 

alternative technologies.

Aviation: The risk associated with the magnitude of aviation ridership 

levels is fairly low. Continued operation of LAX as a sole prime hub can 

not continue, activity of other regional airports must expand. Decentral-

ized aviation operations will require a high speed and reliable transport 

mode independent of the roadway system. The HSRT system is the only 

system capable of linking airports within the region and allowing the 

aviation demand to be met for Southern California.

Passenger: The risk associated with the magnitude of total ridership us-

ing the system is expected to be moderate to low as the forecast assume 

a capture of only 5-10% of the total travel in the corridor. There is a po-

tential for ridership levels to be lower than forecasted if stations are not 

located where people want to go or access to the system is constrained. 

Adequate planning and design will be critical to achieving the level of 

ridership forecasted. With a well designed system, the percentage of cap-

ture can be higher as travel costs and congestion increase in the future. 

HSRT is cost competitive with the automobile with the ability to con-

nect very long distances in a short amount of time. HSRT is envisioned 

to become increasingly competitive with road mode transportation as 

traffic congestion continues to worsen and the costs associated with op-

erating private commercial vehicles continues to rise.

ENVIRONMENTAL CONSIDERATIONS

HEALTH IMPACTS FROM GOODS MOVEMENT SOURCES

Significant adverse community health and safety impacts are linked to air pol-

lution from the Southern California goods movement system.

A recent CARB assessment of PM2.5 health effects shows a disproportionate 

exposure in the South Coast Air Basin relative to other parts of the state and 

to the rest of nation. The population-weighted exposure above the NAAQS is 

82% of the state-wide exposure and 52% of the national exposure. The result 

has been:

5,400 premature deaths,

2,400 hospitalizations,

140,000 asthma and lower respiratory symptoms, and

980,000 lost work days.

The goods movement system, along with construction equipment, is a primary 

source of PM2.5 emissions. As goods movement activity increases, emissions 

and related adverse impacts will be further exacerbated. An emissions control 

plan is required to control goods movement related sources of pollution.

SCAG is leading an effort to develop a system-wide goods movement plan that 

supports PM2.5 and ozone attainment and maintenance. SCAG has recently 

advanced a vision of additional regional movement systems based on the in-

troduction of HSRT. Relative to existing goods movement systems, the HSRT 

can provide greater throughput and reliability with near-zero emissions.

ENVIRONMENTAL IMPACT ASSESSMENT

Inherent in HSRT technology is the capacity to operate with near-zero emis-

sions. However, full environmental feasibility studies will need to be per-

formed. Environmental impact assessment will be needed prior to the con-
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struction of the HSRT system. It is anticipated that the assessment will need 

to comply with both National Environmental Policy Act (NEPA) and Califor-

nia Environmental Quality Act (CEQA). Preparation of a joint NEPA/CEQA 

document would address requirements for both the federal and State envi-

ronmental policies. The purpose of an environmental document is to inform 

and disclose the issues and impacts of the project to decision makers, the 

affected general public and local agencies and organizations. Completion of 

the environmental document would clear the way to the construction of the 

HSRT system.

INSTITUTIONAL FRAMEWORK

The HSRT movement systems are being proposed on a private sector invest-

ment basis. Public capital and operating subsidies are not required. However, 

institutional and regulatory powers of the public sector are required.

An institutional/regulatory structure has been considered to account for:1. 

Flow of operating and capital funds required to achieve the business 2. 

plan of self-financing

Public project leadership3. 

Inter-agency institutional arrangements4. 

Regulatory framework5. 

Bidding the multiple components,6. 

Deliver the system (Design, Build, Operate, and Maintain)7. 

The essential characteristics of the business arrangements are as follows:

Public leadership is required to conceive regional strategies, seed those 

ideas, and establish the contractual, regulatory, and institutional arrange-

ments required to implement the HSRT. Legislation has been passed by 

the California legislature allowing direct negotiations with private sec-

tor consortia to deliver and operate the HSRT. A Joint Powers Authority 

(JPA) agreement is currently in development between the Cities of Los 

Angeles, Ontario, West Covina, San Bernardino and SCAG to create an 

authority to implement the project.

A consortium made up of core equity leadership, a goods movement/

logistics operator, and the technology rights to the system that would 

finance, design, construct, and operate the HSRT would negotiate di-

rectly with the public sector. This consortium would serve as the 

system proponent.

The HSRT system proponent would enter into agreements with the lead 

agency of the aviation system (LAWA and other Airport Authorities in 

the region) regarding its contribution. Aviation contribution would be 

contingent upon the transport system meeting specified operating per-

formance requirements.

The HSRT system proponent would enter into agreements with the lead 

agency of the goods movement system regarding its contribution. The 

goods movement contribution would be contingent upon the transport 

system meeting specified performance requirements. 

The essential concept of the institutional arrangements is represented in the 

following diagram:
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CORE EQUITY AND OPERATIONAL LEADERSHIP

The opportunity now exists for a mega-business venture in Southern Califor-

nia which would deploy and operate the HSRT movement systems. The appli-

cation of the HSRT is the movement of containers) to and from the San Pedro 

ports and application of the HSRT infrastructure to serve aviation system users 

and regional commuter usage between urban centers. System performance 

would be further bolstered by HSRT related real property development.

What is now required is core equity leadership that would invest in the HSRT 

system, including acquisition of the rights to the HSRT technology, and a 

goods movement/logistics operator that could lead the deployment and op-

eration of the HSRT.

This venture provides a very satisfactory return on equity within the context 

of long term growing and enhancing business performance. Additionally, the 

opportunity exists to introduce the HSRT technology to additional transporta-

tion and logistics systems worldwide.








